Introduction
Getting a high physical and chemical characteristics of uniformity depends on the uniform components distribution in the bulk polymer. Therefore the mixing step is one of the most important in the processing of polymers [1 -3] .
A new promising direction for the implementation of this process is using of combined or screw-disc extruders that combine the advantages of both screw and disc machines, providing: high plasticizing and homogenizing power; high degree of mixing; high productivity; the possibility of obtaining complex profile products. Combined extruders provide the intensive melt degassing and allow a high degree of mixing and homogenization of the molten polymer. This paper is dedicated to the discussion of the mixing quality of composite materials in the combined disk extruders' area. The quality criterion in this method is the strip thickness.
Objective was to create programs that allow specifying the desired compositions quality during their processing. Adequacy of the task solution has been verified by experimental studies in the test unit.
Mathematical model
This paper describes the mixing process of polymer composite materials in the combined disk extruders' area. Some assumptions were made to simplify the mathematical calculations: the material is fed into the working gap as viscoelastic fluid and extruded as quasi-rigid body. Processed material is subjected to shear and stress-strain deformations due to the rotational-translational motion. These deformations appear due to the uniform height change of the working gap. Therefore, detailed description of the mixing process in the disc area can be divided into three zones: entry zone, shear deformation and exit zone (Figure 1 ). The concept of a generalized deformation is used for description of polymer melt conditions. Generalized deformation, determined in the area of shear deformation, has decisive importance.
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where μ -Poisson's ratio; γokt -octahedral shear strain.
The dwell time of the polymer melt in the working gap is directly proportional to the disc radius, and is inversely proportional to the radial velocity Vr [4, 5] : 
Results and discussion
Important component of thickness of a strip is the consistence coefficient K: Figure 2 shows the dependencies lnτ from ln γ. [6, 7] .
Analysis of the results shows that the mixing quality in combined extruders depends on the presence of secondary (circulation) flows in the disk area. In addition to the main melt stream extending on the spiral of Archimedes to the exit area, there will be a backflow to the disc center ( Figure 5 ). Sunflower oil fatty acids, stearic and oleic acids were selected as surfactants. 
